
PATENT ABSTRACTS OF JAPAN 

(11) Publication number 11176936 A 



(43) Date of publication of application: 02 . 07 . 99 



(51) Int. CI H01L 21/768 
H01L 21/316 




(21) Application number 10231826 


(71) Applicant: 


SAMSUNG ELECTRON CO LTD 


(22) Date of filing: 18 . 08 . 98 


(72) Inventor: 


KIN CHUKAN 


(30) Priority: 18 . 11 . 97 KR 97 9760818 




LIM YOUNG-JIN 




HONG JIN-GI 






Rl CHUHAN 






KIN KOSHU 



(54) METHOD FOR BURYING INSULATION FILM IN in the third stage on the first insulation film 46, so 
REGION HAVING FINE LINE WIDTH AND HIGH that a void does not occur in a region where the 
ASPECT RATIO insulation film is buried. 



(57) Abstract: COPYRIGHT: (C)1999,JPO 

PROBLEM TO BE SOLVED: To bury an insulation film in a 
region having fine line width and a high aspect ratio, 
by a method wherein the insulation film is buried in a 
multistage between conductive lines. 

SOLUTION: A step of burying an insulation film between 
conductive lines 42 is made in a multistage, First, as a 
first stage, a first insulation film 46 burying between 
the conductive lines 42 is formed on the entire face of 
the conductive line 42 and a semiconductor substrate 40. 
In this first stage, since a void 48 occurred in the 
first insulation film 46 is eliminated, the entire face 
of the first insulation film 46 is etched as a second 
stage. After the void 48 is eliminated, a second 
insulation film 52 is formed on the entire face of 
resultants as a third stage. According to this method, 
the void 48 occurred in the first insulation film 48 
formed in the first stage can be eliminated in the 
succeeding second stage, and further a surface of the 
first insulation film 46 can be set in a state of 
adapting to form the second insulation film. 
Accordingly, the second insulation film 52 can be formed 
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IMiMfcslW K#£t&V^ (fHSPgSrfc 
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(51)Inta. s 
HOIL 21/768 
21/316 
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ftfflW- 1 1-1 7 6 9 3 6 



immm 3 ] mzmmmtm 1 &v> lis 3 {SPgr-HuE 

[if 3511 4] miiBSg 1 ePgliHuiBaSStt-^ >©rat 

» 1 *«R*tt#a9c«ati«»Taa £ 

* If sRJH 3 C Ett® 4& Vft«B®K 

CM^QI 5 ] miI3^ 2mffi&m$&m l SfeStJBIffl:£B& 

fcS-i: i: r * 4 1 f 3«©*2g#SSB©§g 

[m$h 6 3 gases 3®mmimmt<titzm 1 tot 

[lf5RlS7 3 liilBBmi&1IJB&&tt£2|8»KttBP 

SGE Oj TEOSI, SACVD BPS Gffi, 
S AUSGflg&tfHDP CVDK«t 

[tt2&5 8] lfflB*l<ft«RfcbTffifr*i*BPSG 

JKiiHuI3^2^JKt l/tffifchSBPSGIIi§«^ 
©*I5£J5£?>T-&3TE0S, TEBS15TM0PCD7D 
-* £*Bit V ^ C ^fig-T 3 C i: 4: f 5 If mm £ 7 13 

irnxmsi mt&m i mmmiiLT&titiz bp sg 

KttfueBTEOS, TEBMTMOP©7D-$S:g- 
^13. 0 ~ 1 7 . Oslm, 9. Osl m~ 2 0 s 1 
111,515 4. Osl m~ 2 0 s 1 mlz LTB&-j-%Z t& 

¥im t t- z ffi mm 8 tc i3«©iMgffcga©K3i;s& 0 

[IS5RIS10] B5iBBPSGJKtt5 0 0 A~2, 0 0 
0 AgflECffgf-CJBtii-r S i $r^i:TSif mm 9 K 
Ett®¥*<tgB<Z>flll&3r&. 

GttjtuiBTEOS^ TEBMTMOPcQ7D-$5§ 
^13. 0~17. Oslm, 6. 0slm~20sl 
mM3. 0slm~2Oslml:bTMt5Ci:4 

[iff*iS12] miSBBPSGIllie, 0 0 0 A~ 1 

o, o o o Ammamzx-Bi&-r?>z.iiz&mii-fzffi 

[IfsRll 1 3 ] buIBS 1 lfiiH«Z>£fi&tt£:c y 

* * t? ttiaif s z\h*nmti-?z> mmm 5 c ibb®^* 



(Ar) fc7-^^7 (F) S^-7i:tS77X?i 
»J*SC*ffiv^*c4:ft«eRi:-r*|||*JHl 3Kf3m©* 

[Iff 1 5 ] msm 1 «fi@IKttg!6^J/^#Jt # 0 . 
10~0. 1 5£&«&ftT?ji2jft;*ftSHDP CV 

B©SSi§#i£. 

[If^igl6] mjfBHDP CVDIttl, 00OA 

~3, 0 0 0 Amm.<DmzT-Mi8,ztizzii*ftm.ii-? 
zmmmi 5 izi2M<D*mtemm.<Dmmj3m. 
immm 1 7 ] Hui3?g 2^jsa:^j/^sit* j 0 . 

1 5~0. 3 3£&«&ftT-?J£j£$*l£HDP CV 
D ft % C 4: «f«flk 4: -T « M^QI 6 iz 83«©^ffcg 
B©§gg#i£. 

immm 1 8 3 busb^ 1 t&mm&mm&xsi 
*awt«B©Baii*ffi. 

[if mm 1 9 3 SuiB^ 1 tmma>3mwrju3>itx 

(Ar) , RjRjtf* <0 2 ) , mmXX (N 2 ) % T> 
*-T13* (NHj ) , E37s»fbK*3tf^ (CF 4 ) R 
Vi&mxx (CI,) «t ^)'5:5Sf* l e.^$i^fcv^•r^^ 

[If5(4^2 03 BugB^v^^^ U >^7?SCT-^a|t«*© 
<gfflSm*i:^ii«S^tt5 0 0W~4, 0 0 0WT-fe 

immm 2 1 3 mnmm&mt) ^iantft* AMostt 

1. 0 0 0WSjgT-fc3£fc£^S££:1-5if;£iS2 Ot 
S3tt©*^»^B©Kji73ffi„ 

[IR««2 2 3 mffiWy* U >^#SCT^^ty* U 
>^M4 5' ~5 5° T-ftSChSr^eSfc-r-Sif^JB 
1 8{ci3«©*«{*^tt©MJg73«o 

[tt*JS2 3 3 iaia«ll ft^ LIS 3 ^> 
i*SCTJtfTt*ii:*»«i:-J-ftl»*S3k:ffi«CDi|i 
«^B©K^^^ 0 

MR&92 4) (a) *#(MfcR±cy-h7-f >* 

(b) Hui3f-b5-f >**»j5R**ifc*3K«ttR*ffifc:' 
HiJSci'T'— >©ra^rsjitr^ i HDF CVD« 

(c) 8513^— b^-f >4»»aiLftlr^(6H"eSriaiBl 
HDP CVDJKO±iB4tt«r*a»i:, 

(d) HUeBfi4S(l^tlfe^ 1 HDP CVDJK©^:®t 
^2 HDP CVD«ft«a-j-«a»ft^trc4:*» 
St 1 1 * *«ft:SB©^jg7j i£. 

[it#JI2 5] huIB'7'- h7-f >ttO. 15/zmttT 
©^♦St3 : 1 W±©«$«tb&«-rS«t^tC^J5£-rsc: 



(3) 
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£ fettft £ t S Wl&m. 2 4 i3«4©^^MOMii* 

[lt5RiM2 6] mJiaigl HDP CVDMtttSS'J/ 
a£#it#0. 10-0. 1 5lZteZ3kftTT-BJ&tftlZ 

i£© 

[Sf5RJS2 7] Hu§3!g2 HDP C VDJgJfctaM/ 
3&&lt#0. 15~0. 3 3{c;&5^TT-^$ix5 
'd £ *®WL£-r £> 2 4 £§3«s©¥^{fc£SB©fJi§ 

[i»^iH2 8] Huiem i hdp cvumcommifi 
T}\>3yu* (Ar) , mmxx (o, ) , mm-H* 

(N, ) , 7>t=7^ (NH, ) x H7yftjR*if 
* (CF, ) aiWfijR^ (Cl 2 ) £!>&«8fr&9 

c -5 ffi!#JIi 2 4 Kf3«©*#ffcgiB©tii£ 

[sf*«2 9] S&B <b) fcl^L (d) «»tt-f 
-f ^i^T-ffa d £ *&&£■? 5W*JS 2 4 Kf3«© 

[W#S3 0] (a) *MMMMLtfc**tt?-f >£ 

JBfiM- 

(b) «JB*«£v* >*^j*£ft&i|i#fl^©±^ 
fc:iiaiB»*tt-7-f >©imftS&*r£ 1 BPSGRej 

(c) «iE#*S9-f >**«Hib«tv^HrtT?iiaK*l 

(d) ffieiKl BPSGM©£Iilc£2 BPSG1 

[ffi*lR3 1] buIB^I BPSGII4TEOS, T 
EBMTM0PCD7D-$4&«13. 0~17. 0 
slnu 9. 0 s lm~2 0 s lm&U^. 0 s 1 m~ 
2 0 s lmCU-CMtSCi:*««ttS»3ra3 0 

[»*B3 2] miS3^2 BPSGittTEOS, T 
EBMTMOPC07D-$mi3. 0~17. 0 
slm, 6. 0slm~2 0slm / au ! 3. 0 s 1 m~ 
2 0s lmCLT&j£rS£££ttft&-*-*flt*9l3 0 

[W5RJS3 3] Siif3S^Ciy^ts;^B:T;i/rf>3tf^ 

[BM&H3 4] b5I3 (b) fcv*L (d) 
-f^a*SCTJfT"5ci:*»*k1-*»l«Je3 0lc§3«© 
*«IW«S«©«j6;8fiS. 

HM&S3 5 3 (a) **<MfcR±K:hU>^9-f > 
ftJBJ»fS«»i:» 

(b) SllB**f*:IS«±tiiiiiahU>?-5-f >ft»»W 



( c ) mam i *6igjs©^:® ftissij uhu!3^ i «jmk© 

(d) mil3^1^)K±{Cmil3H^>5 L 7-Y>ftSjitr 
JB2»ttMlftjejai1-4S!»i: % 

(e) mRm2mmm<D±nzmR*mfr&&(Dftw& 

•f 5 *#tt§IB©§S!it2> i£o 

[n#H3 6] H?i3^1Sy : ^2^K{i§^BPS 
GM, 0 3 TEOSi, SACVD BPSGflM. S 
AUSGK5VHDP CVDJBU&fc 

ftfc^-rn**— =>-c-& 5 c £ ft^sst-r s 3 5 tc 
E«©*«M«i«©«Jt*a5. 

PSGJRtt*©flUl&jffi£'-C««TEOS, T E BWT 
M0PO7D-$S^13. 0~17. Oslm, 
9. 0slm~20slmM4. 0slm~2 0sl 
mtc UTJBfiKt-S i: ft^h-f SW*« 3 6 1|3«© 
*SW*«B©«i6;SiS. 

[W*IS3 8] ffiK*2«IMli:LT<£fc*x«BPS 
GKtt-?©fij£j£a-tfTEOS* TEB&tfTMOP© 
7D-$^13. 0~17. Oslnu 6. Osl 
m~ 2 0 s 1 m&tFS .Osl m~ 2 0 s 1 mfC LTJfc 
JfS-r*Ci:ft»«fc-rs8ll*H3 6Ciatt©i|i*tt35B 

©ss^a. 

[K5RI13 9] ailEJBH6(iK4:bTffi*3n*HDP 
CVDBttt»ft|/3lR*lfc*«0. 10~0. 15 06:1, 
*f*T"C»j«*n*Cfcft»«4:'r*lll*B3 6£IBtt 
©*«W*««©«3fi*». 

[flt&S4 0] l!9IBJB2lft«KtUTffiten*HDP 

CVDjg|tt&£!|/3K*lt#0. 15~0. 33T-$S 
*f*TT?«ia*H* - *&&.£? «IS #S 3 6 £I3« 
©¥«f*&B©S&£&. 

[^©SMa&uiBjj] 

[0 0 0 1] 

[«B^©H1"S«[^Sf] #fgB.8fct*##£IB©ga£* 
iSfc«»K 4$icf«fBl«elR«2:iCIR«ltft«t%iH4lictt 
««ft«atr*a«cH-*-*. 

[0 0 0 2] 

[«#©tt«3 4&#{^B#*IMWb3*i*£J:fcJ:o 
T*»»SE«ft«fi!E-rs»«tt5W >BfflHIIII#*tC 

\ ^ y s ee, jj- s i ra i*r c/ =t=iti.»*- » •© 

-rtet>?>, *«tt5-f >©liat«EtHJt (aspect rati 
o) tfmffcJt^ttsa^EK-C;*:^. d©iac» 9 
ttt^-f >©i^*gi:l%«IJtA s ^<TiS<%n«, 
^ -f >F^©M«i©tli:«iE«ltfc*)-*ltc« < TiU < 

c©«t^{c%n«, *«tt5-f >©ffi«o:5 6K:seK 

-f >fttt«**4iaHtt*6KMKK**. IS», -© 
lfflHtt#«tt5-f >©IH©«Wffl«i:tt«4:JlE««ttft*-r 




[o'o o 3] mMte&mt&m&ik*mTz>ji* 

->?$ ZMiLtsa&mmt UBPSG (Boro- Phospho- 
Silicate Glass) m^mm?? X^£/BV>&-fb^£v, 
(Chemical Vapor Deposition) JcfcoTJfcfiS; 

ztitzm mr, hdp cvDMttn) v&<& 
co o o 4] mmteumt^Mffiit$:m-rz>mt&*M& 

(US5,278,103;" Method For The Controlled Formatio 
n of Voids In Doped Glass Dielectric Films Feb. 
26, 1993, Jan. 11, 1994, 11 of2, 140SVUS5,656,556;" 
Method For Fabricating Planarized Borophospho sili 
cate Glass Films Having Low Anneal Temperatures, J 
ul. 22,1996,3 of 2140) tc§affi$ftTV>6. 

[0005] ffim&ftfr&mmm&Bf&ztit: 

BSi^iXS B P S GJRfctSfcCJfcfig;* ftfc BPS GKS U 7 
BPSGJKSr^JKrff^-rs^ &jf ©BP S G8I© K 

- m y rms. & n& s <t -5 t mm? s . 

[0 0 0 6] Mfll«:«l«2:]ftlKtltlt6«r«1H4t&«i& 

trMtLTHDP CVDJB££JBV>£;£i£«: 1 9 9 
6^1^2 0~2 1 B£ntt3*l£DUMIC Conference, 
P116~123{C Plasma Modeling Using Level Set Metho 
ds "i:l*-5SiT§gjjs3*lTU3. 
[0 0 07]-^ BPSGI^HDP CVDfllfel* 
\Z7>\zy*>>f7 7> (Spin On Glass ; J(y.T\ SOGJ: 

* r*— (Yutaka Kudoh) ^£<fc!)The Inte 
rnational Conference on SSDM, P290~291{cM]7p£;h. 

[0 0 0 8] r©i5«:fSE*tt«CJ:SJBIK«Jtt*-r 

©BBHiWO. 1 5^m£l±?&>K «MN£9<f ><Z>JRtft 

*»«JSR*ix*ci:«:.<JilBHft«J»*«sa»ii*. 
[0 0 0 9] Lrt»U -f >MOlffllHi:**tt5 

* >■ - OB -UH a-~ -*r4-*s-il*Hi/l- JJ. /rft -tt* -V- X, -r t 

^ fain: ^ -i v^ittj >jt/ii«o >L»*Ftn7ri^t<**H=v< rcnvo o'/*- 

[0 0 10] 

[&B£#8?i£u<fc-5i:-r5I$M] Ufetfot, 
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[0011] 

«rs«*K:iftiBBi*«atr*tt*»flt-r4. 
[0012] f*t>i&, ^attdttg±K:Br£<z>fsii2:iK 

[0013] mamm.^^ >ammt.mmittt&# 

0. 1 5//mJWTJS:U t 3 : HSLhTffeSCLfcjM?* I, 
[0 0 14] Hug3«fe*iBI8\ *l.fc^U(S3IW|$T?wia 

[0 0 15] SMB9niMR£fctt£2«&IMttiU BP 

SGJK> 0 3 TEOS&, SACVD BPSGI, 

SAusGj»;&tfHDP cwmz Qttzmipt>mm 
[0016] hoib^ i »w* 2«&fiRa$^iijaA^© 

7D-$ (flow ratio) LTJKfiKUfcB 
P S GSST-fc S C tifi& * L v>„ 
[0 0 17] HulB^lS^ZIfeigMtt^^lf^TkSfiS 
M/MMlt (Etch/Deposition Ratio) TMUcHD 

[0018] huis^ 2©pgT-Hui3^ i tmmv>mm\±. 

Ig&x- v =f-) \ v if (dry etch back) #5$ % tz fctX ^ y 
* U >^ (sputtering) ^T-M^ixSCfctfff^U , 

*X (Ar) % K^^X (0 2 ) v a**/* (N, ) x 
Ty^-TiST, (NHj ) % tayvib&XHX (C 
F, ) % aiWfijRjtf^ (CI,) J;&«:S»*»6aWS 

[0019] miztkmmmmzmmtztc&iz, 

[o o 2 o] (a) *aWMMR±CSf«©«. 

Efg«»±fflfcliJI3y— h7>f >©P^Sr«liitf^ 1 H 
DPCVDKftJgfiE^-S. (c) Hui3y-hvY 
tti$*X36e^«t-5{CH5S3^ 1 HDP CVDMCD^ffi^tt 
M-TZo (d)Hui3^1 HDP CVDIC^SI:^ 
2 HDP 

[0 0 2 1] Hul3tt^ISS$:«fiE-ri»fc»(c^ *%BJ 

* -r ^ im« ic mm m z m ii tt * » * it w -r s . 
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l$gB¥ 1 1 - 1 7 6 9 3 6 



[0 0 2 2] •ttat>%, (a) *m&&tfi±izmm&7 
4>zbi3.?z>o (b) iMBS£mh±mtzmti»w&? 
jxDm&m&tsm i B-psGmzitm-rzo (c) 

B5IBi&«tt7'f >#gHdbfc^S5Hl*|-C-mi§aSfn BP 
S'GMW^a^SiiC^^^^^y^-rSo (d) mi§2^ 1 
BPSGI©^Sd2 BPSGK^ff$J5£t-S. 

[0023] fun&»iB&;ttttfMt««-r£ 

i:#ff*bv\, -ffcb^> #SPJ§ttS81fti>bSf§3©|fg 
[0 0 2 4] 

[0 0 2 5] **BiB<Z>&Jk0Itt* SSR^O^nftaM 

*©MC»3©Jia«4r:i9E3ii4»d*»S. 
[0 0 2 6] 1 ^«SffH. 

**\ *^©^l|^SSe?!|{cj;i,fS«B^^tit^«lit 

[ 0 0 2 7 ] 0 1 fe#HN-*lBU *aKMHg'4 0±tS| 
S^^-Y >4 2ftJBJ5£-TSo H!"33*«t5-f >4 2tt. 

Vft^iSsg^-^tasaiiS^^ > (inter-connection 1 
ine) fiu§3^itS^^■7'^ , > 4 2 ©ffiBBtc^^— 

* * 6 tCff^-C- § 3 . iiu£3Mttt7 -f > 4 2 
Cfct*V^-C» >K©raiSS4 4 hffcEttbtt^S'JtzRg 
SSftfcV*. bfcfroT, SME**tt5-f>4 2 CDIHMH 
4 4tt*RK*U"Cl£< *fctt»<«J«-eS, <©*« 
JtttJlSfiftHtofcV*. IMB*tt1£74 >4 2H©MIH4 
4fc*©Kfltlt#«*>«;:4:fc:J:-3-c» H5§3^«tt^i' 

[0028] z\ffig, mm&mw±mzma&mm&^4 
>4 2ia*aatrift»Biftj^riE-r4. bu§3««47>c > 

4 2M©Mffi4 4fc*©|^lfc#«inT«e<K<*t^» 

0"Jx«Hut3?HStt7'r>4 2F^©raPH4 4*s0. 1 
5^mW±T-*o^©«J«lltA J 3 : lttTffeS®^ 
C -flEfctf-f r-jWg/SW wmmm&^J 
> 4 2 niclfili jK&a&trC 1 3&*Tf $ 3. 
[0 0 2 9] SH> 83IB*«tt7-f >4 2F^©F^Ri4 4 



>4 2ftg©HR14 4#0. 15jumteTr\ 1*U<I4 
0. 11~0. 15junu ;*e>tca£b<fct0. 1 2u 
mt, fro, -£©$^tt#3 : lfc*±s S*b<(±3 : 
1~8 : 1, 3e>Ka£b<tt5 : bu83 

#a^v-r > 4 2in(cjnfiKft4iatrxstt^a!i«7ifi 

MWK 5WBJ« * ii«t v ^ «fc 5 ICIBIBR £8&tr £ # 
[0 0 3 0] JlttttlC* H2&lM,BI4&#jffiU H5I3 
l&V»b*3«Krcfr-5. 

[0 0 3 1] Bl 2 S#JH*fttt, SuI3Sf§ 1 SPgtt, b5§3 
aSStt^ -f>42 i;*3§t{*«K 4 0 ©±B£ Byf3*g«4 
^-f >4 2fB£iIjitffgl*fe*iJ8i4 6ftjg«-i-*aKre 
$>3. -©h§, 1MB£1IB1UH4 6&m$Z&m& ; 7<< 
>4 2F^tcgi5^H<jtaji*ti5c i3ffiSBl«6liK4 6 

BPSGffi, 0 3 TE0SI> SACVD (Self 
Alignment CVD) BPSGJK. SAUSG (Self Alignm 
ent Undoped SilicateGlass) MJRtfHDP CVDI 

[0 0 3 2] RifgB£lleiUR4 6#Sgl BPSGJIt 
JfclSSft3»^ .SlfB&l BPSGglfttSfiK-rsffifS 
jSt#©:7D — *Ci-3T^»l!«, (B) 
itt (P) ©£fi£g#g*>.5. fflE^*6*©^j««t:J:o 

t hus3^ i bps Gm<DmmsE&£t> % . guS3^ 1 

BPSGItt, ^©iafi£^T-SSTEOS (TetraEth 
yl Ortho Silicate) , T E B (B (0 C 2 H 5 ) , ) 
WTMOP (PO (OCHj) , ) (D7U-&it&* 
13. 0~17. Oslm (standard liter/minut 
e) , 9. 0slm~2 0slmSU ; 4. 0 s 1 m~ 2 
0 s lmlzteZ&olZLXBm-fZZt&mt^o C 
<D£g. mmmi BP SGlli5 0 0 A~2, 000 

[0 0 3 3] -fcti, t3SSBl<fiSn4 6frBui3z»mS 
>4 2|WC»«-«jC«a*nSfcV^Aif*» mit3# 
tS7-f >4 2R0<Z>MHfi4 4^3513 bfei o (c»<Tau 

-Y >4 2Htaa*iifc*ltt««4 6tsP'f K4 8** 
miI3#WH4 8li, iiS, ^1*6^)K4 6 «t »3 

©■WftfcflEjWi < ft * fc, mif3^ Y K 4 8 fr^-T 
«3K*W K4 8CJ:tH»S!l/&li!lE»«tt7-f 
>4 2|i:7iJ-^ (bridge) frff^^tl, huI3*»S 

>4 2fr*ISaiSg$n2>^* s *)2.. bfc.frot, 
HtilB*^ K4 8ttK?3R??<ci:* s a*bV>. 
[0 0 3 4] 03 ft#RH-r*i«, h583^ 2 ©PgttHuBB^ 

-f F4 8 ^jr 5f^< fc«)tCx ffiizmimmm* 6(o±m 
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6?&^{c^»)isj?<fc«)T«±«;< > mmmi&ms&4 6 

bTHSSfSo Ufctfot, b5I3^JI±, huIB^I^ 

m4 GicmmztitzmRm m 8 <gjgtcfg 

©±ffi!l*fcttT7j££l;£> 0 jtuIBtf-f 

?s 5 mam i ttfun 4 6 <d±w tccag-r •& c t &m$. l 

Cl©i©£\ Biiiafi4S!Jt«fc»3Bui3^Stt^'<'>4 2# 
c£:&<iiIiI3:1W K4 8©ifr£Bi!>l&< 

huIB^ l$fe^JK4 6CDJP^IiC10^$:#^bfcfe 

[0 0 3 5] Bu83ttS!leD— ocD^Si: LT. itugBsg 1 
§14 6®^B^ai-vf A-y^ 5 0t5. d©fc 
§> liDIB«5SC^y^f ^li&S^y h (W) , 
<tt400W~600 W©m*T-|ISii-r5. wHatsSac 
^n^5 0tt, HuiB^Stt^-f >4 2 
ffiHrtt-miSB^'r H4 8^Sl?3|^<$T-|ISEt-i.. C© 
ifS*s BUIB^ttv -Y > 4 2 fflX'TK-f K 4 8 £B* *) I^V> 
feSlM/^->4 6a«SJx5. huIB^ji 
y^ny^ou 7*;i/rr>#;x (Ar) i;7<;/fi?#.x 

(F) ^fc^-*rvx^v— ^ftttffluTSitt-r 

[0 0 3 6] 04 £#Js-T;HfcJu MIB^ 3 {g^fctmisa* 
^ K4 8£Ei(j|&v^^ f©^MIl:S2^gi 

5 2*BmtzmMx-&z 0 mmm2&mm5 2& s b 

PSGJ8L 0 3 TEOSI, SACVD BPSG 
m, SAUSGM,&T/ t HDPCVDJK<fc')fcSPa>e>JI 

#?£ft£v^ft*»-oT-ffM-r£ 0 buib^ i Rvm 2m 
W4 6. 5 2&mmm<Dtpfrt>mn£titzmg:r < £zi& 
mmx-BmztiTbm[s3iz.i£^ifi, mi2miRvm2 
fsmm46, 5 2&miR$titim-tem&i&T-Mf8,2ix 

S^i:* 5 !* H5i3^2$fe^5 2^2 BPS 
GJKT-^^ti5*^ h5IB^2 BPSGJBt(±*©fi£ 
^TSSTEOS, TEBSU^TMOPSrg-ir 1 3 . 0 
~17. Oslm, 6. 0slm~20slmM3. 
0 s 1 m~ 2 0 s 1 mgg© 7 D -ft 7 D -$#TfJ 
l£-t2>o mil3^2 BPSGJK&6, 0 0 0 A~l 0, 
0 0 0 AfIJK©Jp5*T-ff$J&-r3. Bl 4 ttHylBm 1 &&m 

2mmm4 6, 5 2ifim-^m^mx-m^ti^m 

4 6. 5 2Rg©lg|mgi*lfcO. 3lf££ % firi3ff2|fitt 

JK5 2 £ffMLfc&^©:£®£¥JIfb-f £. 
[0 0 3 7] 04 t^bfc<t^{c, *ftW<Dm 1 HJS«fJ 
(c <fc £ *2g&^M©g2ig73 i£ £ ffl v > X Mffltji&m i: i^«t 

MitzG-tzmm&^j >4 2mz&mm&M&ttm 



[0 0 3 8] mjamM 

#$gfE©£f§ 2 S!ffi0iMmiS3#SgB.B©!f5 1 i: 1^1 b < 
*fefi®£©«S$!Ul7jjS; S8!|K: -r Z o 

[0039] m5t£^{sW8i£*&w<Dm2mmm£& 

[0 0 40] 05 5 4 

7 * -^pfcfbR (0^#t*) «t5. mifBStt^ 

6©^®{z-7*-h«S$gglg-r«:fc*, % y-h^^— 9- 
5 8£ff*fi£?-3. buIB^- hxi— y-5 8S^gy- 

h7-f > 5 6<Dmm£*<DMmi£&, *m&-$iw.<Dmfe 

JK*s^<^S{c«toT^<TS<'&:-2>. 0513-7* — h v -f 
>5 6P^©HPii:i^«lt©tt{c«t^T^-rSBijlB'7*- 

-z^x&mmm 1 mmmxm^tz<oxm^-t^ 0 

[0 0 4 1] WT> %M^-«K9iti: x euiB'T*— W > 

5 6m<z>MN& -r«:t>*.i^g?bfeBiji3y-hx^— y-5 

8P^©HPi6 0^0. 1 5//mWTT-fet), ^©^Jt 
A s '>5Ec<T*3 : lJW±©i:&, ^mxmZf-Y^ 
■i > 5 6P4t^M*liiitr7j^{cW-f SBJB^T-feS. 
[0 0 4 2] -7j> BtjIB^— h^-^— 9-5 8*SBfiK$tl 
-7*-h^^— 9-5 8©P5Pi6 0H;T*T-0. 1 jjl 
mWTT% ±(HAPT-0. 1 2 >u mgjg t * 5 . 
H?IIB'7 , - h^^— tt 5 8 ItMA bfc^, mil3*^aifi 
5 4±{c^fig^nfem)I3y-h7^>5 6i:y-h^ 
— tt5 8T*«:^fl5'7'-h«e^I©iS^(i4, 0 0 O A 
SJgfc=&^o *§Jlia<j£ N Ho83*j»^a«5 4±CKE«Jt 

a j 3 : iw.±x-&z>>f-hmm%o&Mm$tiz<, mm? 
[0043] m6 £#M-rni£x mmm 1 ©Pitt, 0 5 

<D&m<®i±M {31513-7*- h7<>56 RSfciiiitrSg 1 «6 

®)K6 2%j{}m?z>fmx-&Zo ;©t?s mii3y-h 

>5 6m*%±£Mi&ts<DX'&ti:<$i>fr$)lZ®& 
tf o B5§3^ 1 $S^JK 6 2 li B P S GM, Uj TEGS 
JK. SACVD BPSGE S AU S GJBLRtfHD P 

c v di j: *) * z>mii>t>mtRztitzu-rtit>>—ox-M0Z 

■tZV, 5E« (filling) milBH 

dp cvDmx'jtm-rzzt&mfi 

[0 0 4 4] S58Bm 1 <6CUK 6 2^1 HDP CV 

Drnx-mmztizm-s. mmmi hdp cvdsh:, 
f&m/mmit# o . 1 o ~ o . ist ^ i.ife<*T-c- 1 , 

0 0 0A~ 3, 00 0ASJg©jp£T-ff5jE£?-£>o itijgBig 
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1 ( HDP CVDMAS^O-ta^^TT-ff^^ni. 

miZmi HDP CVDW K**»£-*- £ 
ii:SrB5lhT-§, $g£bTfci!iiiaSf§ 1^16 2©±<BI 

C o o 4 5 ] mi ixis. m 2 mmtmizm 1 « 
au«:v^HirtT?Bf«©«fia»iS"r*-. iuib^i^m 

6:S„ bfc#oT, buIB*^** U >^B§F(Bfc):;*/^* 
>^£«fc-oTgfc>£o buIB;*^** ';>^li4 5 
' W±*SWi4TfiV^ 4 5° ~5 5° ©H#Mi;b 

[0 0 4 6] —7^ buSB:*;^* U >^{±, 

^^^^'J>^SHulB®Hl*It«i^-rsfc»lc, fuIB 
SI^S^ttfgH^S^^^iliSS^As^T 5 0 0 W~ 

4, o o ow®j8K&£«fc-5ic-r3„ Buia^jsa^ji: 

iSJii£m*»lis 5 0 0W~4, 0 0 0W«5fflf*g-c-ffigi© 
(li&ftS^fctft-gS. BulBffiMI«?**i:liS 

^.^'J>^<&4 5° ~5 5° (C*i^-T.5fc«>©mi 

sa^is* p^<3d^(*«ib& 1,000 wmm&m £ bv> 0 011 

huIB®JS^S^* s 2, 5 0 0WgJK-r-$.5B#^ h5 
IBl^Mlftm* 1 , 4 0 0weffk:&S.b5£-*- 

1.. 

[0 0 4 7] HulB^^^f ^ 'J >^tCffit>il2)3!/^{±x 7" 
;i/J> (Ar) , R9K (Q 2 ) % SljR (Nj ) , T'i-t 
(NHj) , W7v<tfiim (Carbon Tetra Fluorid 
e; CF, ) Rifted (C 1, ) «fc !>&5Pi&>e,iIfR£ 

[0048] mm*'* v * >^©iSSSx m 7 c«ti 

LfeBS©*H^tt5i 1 ffit!/^-> 6 2atfi 
f&^ftSo 1583^1^^6 2 ©£Bffe;*/***y >^ 

£ 1 fft«R><*-> 6 2 a©ftjB#JI&SI&ttlt&j&ft 

■f S ci tc b SIS fc Z o 

[ o o 4 9 ] ei 8 m 3 ©i^ttHuiBm 1 « 

ilM^->6 2 aC^StcjiusBy-h^ >5 6FS© 
mSftT&V^#£S&trSi!2ii&e§J8t6 4 
SPttf * 2. . iiuiaSg 2 ttttlft 6 4 MU BuSBfg 1 ffilllK 6 
2^|5)b<, BPSGR 0 3 TEOSE SACV 
D BPSGI, SAUSGR&VHDP CVDIi 

^ BuiB^— h^^— it5 8M©raHii6 0^0. l>um 
HTT!#«C»<, Huiay-h«Jl®©jeE«l±3!)S3 : 1 
W±1?#*fc**^. bfetfoT. *Iffi$2|ftt»jK6 4 
Ht3»!«3tttf«»Tfc 5 milB^ 1 tftCUR 6 2 fcH-aMft 



iSKT-ife5^2 HDP CVDKT-ff^-rSCIiiAsS 
SbV^.HulB®2 HDP CVDJglfcJ:, tt*!l/ffi*Jt 
#0. 15~0. 3 3lc*S^TT-ffM-rsci:^M 
*b^. H58B^2r^@H6 4^^ifl<b1"5o 08 

TffiHSSHMMR^*— >6 2 a£JB2*MUR6 4#iT 
^"C HDP CVDR"CJBJ5R**l*<Oflillia— o©»H 
JBJ©E#fct?8;L?>o 

[0050] ^i4-et»i/ft*9fc#, *«b^©^i 

SVJIS 2 S6JS«TJ, HillSlg l&V>bS8 3@|igfci:^ >+M 
(in-situ) ^T-ffdCfc^t-^So 

[oo-5i] waamMH 

[0 0 5 2] 0 9fc^b01 3tt*IMI3©&3SIJK0lfc: 

tr*aEsa»sijt:wi/fcWHiaT»*ia9 s#H-rix 

bfe^x huIB7^— ;i/K^tR/f^©li$r#-r5 hU> 
fv0 7 2«t5. Bui3M^>5 L 7'f >7 2fctffi 
^©fii:it«Jt&*^-S. SHE M/ 

7 2fc£0. 3 5/*mfcTF©*Si:'i>&< i:4> 3 : 1W±® 

[0 0 5 3] 010 fcV'* L@ 1 2 £#J8-r*ittx sufB^ 
7 0±fcffjBhU>*-5-f >7 2&8&tri&ff 
M&JKfiE-T SXSliB 1 '5:V^ b^ 3 C t 

[0 0 5 4] *^«J{c, 0 1 0 £#RB-r*ifc^ SB 1 ©Pi 
fctHt!ia*^*»£ 7 0 ±{C buI3 M»?7-f>7 2ftS 

BB^1^JK7 4ttmil3hl^>?-^'f >7 2 Srgp^-Wt 
aatr. MffiJBl««R7 4tt,.BPSGJR, O, T 
EOSJK> SACVD BPSOJKn SAUSGMSV 
HDP CVDR£!)&Si¥fr&X!R3ft&^r:h.*»— 

[0 0 5 5] ^2©pg{i, 01 HC^-r«kat^ HijfB^ 
U6««7 4fttt«|U fiJIBM/>^5-f >7 2rt©»I 
flBSS 1^117 4tftt;fe*'f H7 6ftBiDI«.< 
BuB3£nf&fclJgl7 4©affl*»6*»tf i«HSt**. 
Cl©iSg#> SJE*«*MS«7 0±Cl»SB^-f K7 6#I& 

1 &mm'i*-> 7 4 ajW&fiRSft*. 
[0 0 5 6] ^3©^(i, 01 2tw-TJ:ilc, buI3M 
M$:Zi£-3 7hWiZtiW> imimik'^'? — *s " 4 a_t!Cst;" h 
U>5 1 7-r>7 2©8&£ftT«^&d-&$g±lc%&tr 
SB2tt»HB7 8SJBJffi-r*a»T?»*. *BfttB^ bu 
I3»iav« 216*1117 4, 7 8lif8M65^MI 

SCt^ISUi. Bul3^2©Pt&^3|&iigtt, miiB 
$S 1 USE^JSVm 2 £Jfi0|©&ft>fr &3iR3 ftfet^rii 
*»-o©7Ji£T-^BE^-?.o inilBSB2«6ttfit7 8&^U 

fca*©±Bifti!fiB*asf**« 7 o ©^ffij^sm-r s t 




* mJ<rF©*§i:'i>fc<i:fc3 : 1 tt±©ISM»Jt**-i-*«J 
§3 >^7-T > 7 2 KA 5 ^^ il«:V>)R-^IUK 

8 Otf^^tlSo 
« [«0 0 5 7] 0®fcB£ijffltftc«a^0!|£gS^b;fc. 3 

[0 0 5 8] tfjjtfcf, ffilB$i;RVSS2 BPSGlffl 
*fif£j&0-i:bTiiuf3TEB, TMOP^©^*sp|^$ 
ft*:**, ^ftfcWtC&TMB, TEPOjtf^TkiTSrBuIB 

[0 0 5 9] 

[2SBS©®*] BuxEbfei-Sfc:, #$Sii8fc£fg l fc<^ btg 

am i *6Mm<D£m*im lba.t. mjg3tg 3©bt-b5 

ft*. Hui3^2|S|ig-c-Hui3^l^)l©*iattHu 

fetf^t, Blil3^3©Pg-C-Hui3^t:^'r K#£b*ci* 
«fc a t Su§3SS 1 f&fMLhfc: mif3g 2 ttttK&J&JA'C S 

mil *fHR<DmimtemKzzMBt£Matimm 

»rH0T-fc£>. 

[0 2] *fsn<Z}jBlHliEMCJ:«tKliB«eMlfi2:]CtRW 

»rB0T-&5. 

[03] ttm(Dmittm\z&z#m&mmkMiR.m 

[01] [0 2] 
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[05] *^B^©^2HJfi0iI{c«t5eSiHB'&:i^*gi:i^«f«| 
BfS0T-feSo 

[0 6] *&m<nm2mmmfc£zMffltt:mmtn5®.m 

ifc**-i-***fc:ttlMl*«atr*ISft«BI8'JCw Ufc 

#rB0T-2s5<, 

[07] *ftH<Dtt2^0Ilc£SfMfelM&?MRtlt 

[0 8] #&Bj§©?g2iy£0!l£ J:«fti&ttM2:inRtll 

»rB0T*i&3. 

[0 9] *«qil©ft3 3&ffl£J:SfM&IMIJ:ifttSm 
ttft«t-«1R4K^<6IIM«aatr^a(«Sie8>iC:^ bfc 

Br®0T-feSo 

[0io] *f6m<Dm3mmintz.x.zim&mMkwm 

[011] *^H^©^3HJE0y{c:i5SSiM^*ii:^ 
[012] *^B^©^3l65£0iJ{c«tS«S«ffl*:^*ii:S5l% 

[013] &ftw<nm3nmmiz£z>m.mtei&m£-mm. 

4 0, 5 4, 7 0: 4£«tt££ 

4 2 : mm&^<r > 

4 4 : 5-f >fg©ISPS 

4 6, 6 2, 74 -.mimmm 

4 8, 7 6: ;JW K 

5 0 : $£St:ts»3V*y * 

5 2, 6 4, 7 8 : £2fftfUR 
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